The effects of surface distortion are included in a microscopic model of a spatially dispersive dielectric. An exactly soluble model (soluble within the refractive-index approximation) is discussed from which the Hopfield-Thomas reflectivity anomaly for normally incident light is recovered as a long-wavelength limit. The form of the additional boundary condition [P(x)+ XP'(x) = 0] at the surface of the dielectric is also considered.
I. INTRODUCTION Dielectric media may exhibit anomalous optical properties in the vicinity of a narrow-excitation band, as a consequence of the exciton's ability to transport energy within the crystal. This additional channel for energy transport gives rise to the phenomenon known as spatial dispersion which has received considerable attention' " since it requires the existence of two propagating waves (with unique dielectric constants) in contrast to the classical theory in which only one wave can exist. As a consequence of this additional wave, the boundary conditions as deduced from Maxwell's equations for continuum electrodynamics are not sufficient to determine the amplitudes of the electromagnetic waves at the surface of a spatially dispersive medium. Thus the determination of the additional boundary condition (ABC) represents a problem of considerable importance.
Early theoretical investigations by Pekar' con- cluded that the required ABC was P =0 (P being the polarization vector) Hopfi (2.10b) with J"(f) = J, and Jo(f) = J" to describe the nearest-neighbor dispersion.
The dispersion relations for n and n as well as three of the four equations for the amplitudes C', C, and C can now be deduced for the nearestneighbor interaction using Eqs. (2.14) and (2.15b) in conjunction with steps (i}-(iv) described above. 1+ y, (n+ n') e "~"~+ (n -n') 1-y, (n+n')e "~"~+(n -n') (2.36) n'~( n, n, + 1)l(n, + n, }.
(2.3V) (2.38) r*= cr(n, )cr(n2)b~(n"n2, Q), (2 Finally we note that including the change in refractive index is crucial in explaining the experib, (n"n"g) [(1+v}+vin p] (n2+ 1 In this work we have taken the initial step toward the inclusion of surface effects in a microscopic theory of spatially Pispersive media. Using a model which takes into account, in a simple manner, the variation of refractive index near the surface the results of Hopfield and T'homas were obtained as a particular limit of a microscopic theory. Although the model presented here is too simplistic to assess precisely the role of the change in refractive index on the ABC required in a continuum theory, we were able to make some general remarks concerning this effect. In a future publication we hope to present a more detailed discussion of this important problem.
